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(54) IMAGE FORMING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a user to 
recognize document information of a copy source by 
converting read document information into image 
data having a formunderstandable and composing it 
into image data of the read document. 
SOLUTION: At first, bar-code data of a book original 
is read by a bar-code reader 53 and checked and 
image data is read by a book document scanner unit 
50 unless it is a copying inhibit document. Then, 
image data of a sheet document set in an automatic 
document feeding device 1 is read by a sheet 
document scanner unit 101. Data of document 
information buried in the document is extracted to 
judge whether or not copying is inhibited or limited. 

Copying authorization and inhibition are controlled based on the judgement result. Then, 
the information of the document image extracted from image data in the set document is 




converted into data visibly recognizable and is composed into original image data. 
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* NOTICES * 

iTPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A 1st reading means to read the image data of a manuscript, and a 2nd reading means to 
read the manuscript information for identifying a manuscript, A signal transduction means to change 
the manuscript information read with the 2nd reading means into the image data of the gestalt people 
can recognize the contents to be, With an edit means to compound the image data of the manuscript 
information changed with the signal transduction means in the image data of the manuscript read 
with the 1st reading means, and an edit means The image formation system characterized by having 
the printing means which carries out the printout of the image based on the image data of the 
manuscript with which the image data of the changed manuscript information was compounded. 
[Claim 2] The image- formation system characterized by to have a manuscript distinction means 
judge further whether the manuscript concerned is a specific manuscript in the image formation 
system indicated by claim 1 from the manuscript information read by the 2nd reading means, and the 
control means which adds a limit to the printing actuation by the printing means when the 
manuscript concerned is judged to be a specific manuscript by the manuscript distinction means. 
[Claim 3] It is the image formation system characterized by embedding the manuscript information 
in which the above-mentioned edit means was further read by the 2nd reading means in the image 
formation system indicated by claim 1 or claim 2 into the image of the manuscript read by the 1st 
reading means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image formation systems, such as a digital process 

copying machine. 

[0002] 

[Description of the Prior Art] The image formation equipment which had conventionally the function 
to prevent the unjust duplicate of a work or secret papers is proposed. For example, with the 
equipment indicated by JP,5-165 1 12,A, when the identification code (for example, bar code) of the 
book manuscript which needs collection of a royalty is detected, counting of the copy number of 
sheets of the manuscript is carried out. Moreover, with the image formation equipment indicated by 
JP,4-46362,A, specific images, such as a bill, are memorized, as a result of comparing and 
comparing the data of the color component of a manuscript with the data of the color component of 
the specific image memorized, when these are in agreement, the usual copy actuation is forbidden 
and the image processed (monochrome-izing and variable power processing) is printed. Moreover, 
the information which discriminates a manuscript from the transmitter built in the manuscript is read, 
and there is image formation equipment which controls authorization and prohibition of a copy based 
on the read information. Moreover, the image formation equipment which controls authorization and 
prohibition of a copy by the condition that it cannot recognize with the naked eye, based on the 
information which extracted the information for identifying a manuscript currently embedded into 
the manuscript image, and was extracted is also proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] In the case of the image formation equipment which 
embeds the information for identifying a manuscript into a manuscript image in the invisible 
condition, secret papers etc. can prevent effectively the unjust outflow of the document which should 
forbid a copy. However, since information is embedded into the manuscript image in the invisible 
condition, even if it sees the copy which flowed out unjustly, the copy concerned carries out ordinary 
users and they cannot judge whether they are the secret papers of prohibition, and whether it is the 
document which can be copied freely. For this reason, once the secret papers which should forbid a 
copy flow out, diffusion of an outflow of the copy concerned cannot be prevented effectively. 
Moreover, although it is not the document which should forbid a copy like secret papers with the 
equipment which memorizes the data of the color component of a specific manuscript, and the 
equipment which embeds the information which identifies a manuscript into a manuscript image in 
the invisible condition, it is difficult to add a limit to a copy to the book which has copyright. 
[0004] The purpose of this invention is also providing a user with the image formation system which 
can recognize the information on the manuscript of a copied material. 
[0005] 

[Means for Solving the Problem] A 1st reading means to read the image data of a manuscript in the 
1st image formation system of this invention, A 2nd reading means to read the manuscript 
information for identifying a manuscript, and a signal transduction means to change the manuscript 
information read with the 2nd reading means into the image data of the gestalt people can recognize 
the contents to be, It has the printing means which carries out the printout of the image based on the 
image data of the manuscript by which the image data of the changed manuscript information was 
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compounded with an edit means to compound the image data of the manuscript information changed 
with the signal transduction means in the image data of the manuscript read with the 1st reading 
means, and the edit means. The 2nd reading means reads the data of the manuscript information for 
identifying the manuscript currently embedded in the invisible condition into the manuscript image, 
and the manuscript information currently written in the bar code given to the cover of books. A 
signal transduction means is changed into the image data of the gestalt men, such as an alphabetic 
character and a notation, can recognize a books name and the information about the source of a copy 
called a books code to be among the manuscript information read by the 2nd reading means. An edit 
means compounds the image data of the manuscript information changed with the signal 
transduction means into the predetermined margin part in the image data of a manuscript. A printing 
means carries out the printout of the image based on the image data after composition. A user can 
recognize the information about the source of a copy by the eye as a result of [ by the printing 
means ] a printout (i.e., a copy). Moreover, it is desirable to have a manuscript distinction means to 
judge whether the manuscript concerned is a specific manuscript from the manuscript information 
read by the 2nd reading means, and the control means which adds a limit to the printing actuation by 
the printing means when the manuscript concerned is judged to be a specific manuscript by the 
manuscript distinction means. Thereby, the manuscript information for identifying a manuscript is 
embedded also into the manuscript of the copy printed by the printing means. Moreover, as for the 
above-mentioned embedding means, it is desirable to embed fiirther the manuscript information read 
by the 2nd reading means into the image of the manuscript read by the 1st reading means. 
[0006] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of operation of the image 
formation system of this invention is explained using an attached drawing. 

(1) The image formation structure of a system and drawing 1 of operation show an image formation 
system. This image formation system reads the image data of a sheet- like manuscript (henceforth a 
sheet manuscript), and consists of image readers 200 for book manuscripts which read where the 
image data of the digital electrophotography-type color copying machine 100 which forms an image 
on a form, and the manuscripts (henceforth a book manuscript) 56, such as books, is opened upward 
based on the read image data, and output the read image data to the digital color copying machine 
100. Generalization-control of the image formation system concerned is performed in the system 
controller section 150 with which the digital color copying machine 100 is equipped. Moreover, the 
digital color copying machine 100 equips the top face with a control panel 70. In this system, a book 
manuscript can also be copied besides the usual sheet manuscript. Here, a book manuscript may be a 
book which has copyright. Drawing 2 shows the digital electrophotography-type color copying 
machine 100. The digital color copying machine 100 is roughly divided, and consists of a scanner 
unit 101 which reads the image data of a sheet manuscript, and the printing section 102 of the 
electrophotography type which forms an image on a form based on the image data of a manuscript. 
In the scanner unit 101, the sheet manuscript conveyed on manuscript base glass 2 by the automatic 
manuscript feed gear 1 is irradiated with the lamp 3 with which a scanner 10 is equipped. The 
reflected light from a manuscript side ties an image on the full color CCD sensor 8 of three lines 
with a lens 7 through mirrors 4, 5, and 6. The full color CCD sensor 8 changes the reflected light 
from a manuscript into each gradation data of R, G, and B, and outputs it to the signal -processing 
section 1 1 of the printing section 102. A scanner 10 moves in the direction of an arrow head (the 
direction of vertical scanning) at the rate of V, and scans the whole manuscript. The mirror box 9 
where mirrors 5 and 6 are stored moves in the direction of an arrow head at the rate of V/2 with 
migration of a scanner 10. The image data from the image reader 200 for book manuscripts is also 
inputted into the signal-processing section 1 1 through interface 1 la. In the printing section 102, the 
signal-processing section 1 1 changes each gradation data of R, G, and B inputted into each 
component of cyanogen (C), a Magenta (M), yellow (Y), and black (BK), and outputs the changed 
data of which component to the laser control section 12. The laser control section 12 generates a 
laser diode driving signal according to the signal inputted, and makes laser diode 12a emit light with 
this driving signal. The laser beam to which laser diode 12a emits light scans the front face of the 
photo conductor drum 17 through the polygon mirror 13, the f-theta lens 14, and the clinch mirrors 
15 and 16. Before the front face of the photo conductor drum 17 received exposure for every copy, it 
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was irradiated with the eraser lamp 23, and it is uniformly charged with the electrification charger 
22. If exposure is received in this condition, the electrostatic latent image of a manuscript will be 
formed in the front face of the photo conductor drum 17. One of cyanogen (C), a Magenta (M), 
yellow (Y), and the toner development machines 18-21 of black (BK) is chosen, and the electrostatic 
latent image on the photo conductor drum 1 7 is developed. A form more suitable than sheet paper 
cassettes 30-32 is conveyed, and the imprint drum 24 is adsorbed by the electrostatic adsorption 
charger 27 which counters the conveyance roller 28 and is formed. The toner image developed on 
the photo conductor drum 17 is imprinted by the form twisted on the imprint drum 24 by the imprint 
charger 26. The above-mentioned printing process is repeatedly performed about four colors of 
yellow (Y), a Magenta (M), cyanogen (C), and black (BK). Then, the front face of the imprint drum 
24 is discharged by the separation electric discharge charger 25, and it dissociates from the front 
face, and through an anchorage device 29, it is fixed to a form and paper is delivered to it. Drawing 3 
is the front view of a control panel 70. The liquid crystal display section 71 is a touch-type panel, 
and displays the display of copy number of sheets, adjustment of image concentration, and the 
setting screen of various modes of operation. Copy number of sheets operates a ten key 72, and is 
inputted. When starting copy actuation, the depression of the start key 73 is carried out. 
[0007] Drawing 4 shows the image reader 200 for book manuscripts. The scanner unit 50 reads the 
image data of a page which is opening the book manuscript 56 set on manuscript base glass 51, and 
outputs the read image data to the signal-processing section 1 1 of the digital color copying machine 
100 through an interface 55. Moreover, the size of a manuscript is detected from the image data of 
the manuscript read by this scanner unit 50. The book manuscript detection sensor 52 detects this, 
when a book manuscript is set on manuscript base glass 51 . A bar code scanner 53 reads the data of 
the bar code given to the cover of the book manuscript set on manuscript base glass 51, decodes the 
data of the read bar code by the bar code decoder 54, and outputs them to the signal-processing 
section 1 1 of the digital color copying machine 100 through an interface 55. The manuscript 
information for identifying a manuscript is included in the data of a bar code. 

[0008] Drawing 5 shows each processing block of an image formation system. The image formation 
system of this invention secures the minimum of a user's convenience, when it not only forbids a 
copy, but it does not reproduce a work faithfully as it is but some works enable the copy of it to a 
work. For example, there is a case where he wants to extract and copy only an item to investigate in 
a dictionary. In such a case, although a copy is permitted, it prevents from copying a whole page. It 
explains below with the processing about a sheet manuscript in which a book manuscript and 
manuscript information were embedded about each block. The system controller section 150 with 
which the digital color copying machine 100 is equipped is equipped with a central-process 
arithmetic unit (CPU), and controls the whole system containing the image reader 200 for book 
manuscripts in generalization. A control section 154 performs drive control of the scanner unit 50 for 
book manuscripts with which the image reader 200 for book manuscripts is equipped according to 
the control signal from the system controller section 150. The book manuscript detection sensor 52 
detects the manuscript on the manuscript base glass 5 1 for book manuscripts, and outputs a detection 
signal to the system controller section 150. A bar code reader 53 reads the data of the bar code given 
to the cover of a book manuscript. When it detects that the book manuscript was set on manuscript 
base glass 51 by the book manuscript detection sensor 52, the system controller section 150 outputs a 
predetermined control signal to a control section 153, starts a bar code reader 53, and makes the data 
of the bar code given to the cover of a book manuscript read. The information (henceforth 
manuscript information) for identifying manuscripts, such as a books code and a books name, is 
written in the data of a bar code. In data ROM 160, the data of the processing program which a 
system controller 150 performs, and the books code of a copy prohibition manuscript are memorized. 
RAMI 61 is used for memorizing the image data of a manuscript. The system controller section 150 
analyzes the data of the bar code read by the bar code reader 53, investigates the books code of a 
manuscript, and confirms whether the books code concerned is memorized by data ROM 160 as a 
books code of a copy prohibition manuscript. When the corresponding books code is not memorized 
by data ROM 160, a copy enabling signal is outputted to a control section 154, the scanner unit 50 
for book manuscripts is started, and the image data of a book manuscript is made to read here. The 
image data of the manuscript read by the scanner unit 50 is inputted into the signal-processing 
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section 1 1 . In the signal-processing section 11, while embedding the invisible data showing the copy 
of what generation it is about the generation number at the image data of a manuscript from the 
information about a book manuscript, for example, a books name and a books code, and an original 
book manuscript, it changes into some of these data or the gestalt people can see and recognize all 
information to be, and compounds in a predetermined part (refer to drawing 24 ). Moreover, on the 
occasion of the copy of a book manuscript, for the purpose of protection of copyright, an image is 
reduced or it processes restricting the number of sheets which can be copied etc. in the system 
controller section 150 according to a factory setting. The scanner unit 101 for sheet manuscripts 
reads the image data of the sheet manuscript conveyed from the automatic manuscript feed gear 1 . 
The image data of the manuscript which the scanner unit 101 for sheet manuscripts read is inputted 
into the signal-processing section 1 1 . In the signal-processing section 1 1 , as explanation was given 
[ above-mentioned ], in case a book manuscript is copied, while embedding invisible data into the 
image data of a manuscript, it changes into some of these data or the gestalt people can see and 
recognize all information to be, and a predetermined part is compounded. When a sheet manuscript 
is the copy of a book manuscript, the data of invisible manuscript information are embedded in the 
sheet manuscript concerned. The signal-processing section 1 1 extracts the data of the invisible 
manuscript information currently embedded into the manuscript from the image data inputted. When 
invisible manuscript information is not extracted from the image data of a manuscript, the system 
controller section 150 judges that the manuscripts concerned are manuscripts other than a book 
manuscript, and permits the usual copy actuation. On the other hand, when invisible manuscript 
information is extracted from a manuscript, the data of the manuscript information concerned are 
analyzed, the books code of a manuscript is investigated, and it is confirmed whether the books code 
concerned is memorized by data ROM 160 as a books code of a copy prohibition manuscript. Here, 
in being the manuscript which can be copied, while outputting a predetermined control signal to the 
signal-processing section 1 1 , updating manuscript information and embedding into the image data of 
a manuscript, it changes into the gestalt people can see and recognize a part or all of manuscript 
information to be, and compounds in a predetermined part. Moreover, according to a factory setting, 
in the case of the specific manuscript which should restrict the contents of a copy like the copy of a 
sheet manuscript of a book manuscript, an image is reduced, or the system-control section 150 
restricts copy number of sheets, and restricts the contents of a copy to it. The data of the image with 
which predetermined processing was performed in the signal-processing section 1 1 are outputted to 
the printing section 102. As explained using drawing 2 , the printing section 102 performs image 
formation actuation of a well-known electrophotography method, and forms an image on a form. The 
liquid crystal display section 71 of the control panel 70 with which the body of the digital color 
copying machine 100 is equipped displays information, such as a display of a printing situation, and 
a ban on a copy. The calender section 151 has a calender function and outputs the information about 
the time which copied to the system controller section 150. It performs the display control of the 
liquid crystal display section 71 while the function manager section 152 is equipped with a reading 
means to read the magnetic card with which the information on a user exception or section Monbetsu 
was written in, judges authorization and prohibition of a copy according to the information written in 
the magnetic card concerned and outputs a decision result to a system controller 150. Moreover, it 
has the function which controls authorization and prohibition of a copy according to the tariff 
injected like an automatic vending machine as a copy vendor system. 

[0009] (2) Copy processing drawing 6 is the main routine of the copy processing which the system 
controller section 150 equipped with CPU performs. A key input is received after the warming up of 
the digital color copying machine 100 and the image reader 200 for book manuscripts, and initial 
setting of various flags (step SI) (step S2). When a start key 73 is pushed by the user, YES) and 
book manuscript image reading processing are performed at the (step S3 (step S4). Here, it 
investigates whether the book manuscript is set on the manuscript base glass 5 1 of the image reader 
200 for book manuscripts, and when set, the data of the bar code given to the cover of a book 
manuscript are read. The books code of the manuscript concerned is investigated from the data of the 
read bar code, and it is confirmed whether the manuscript concerned is a copy prohibition 
manuscript. Here, when the manuscript concerned is judged not to be a copy prohibition manuscript, 
the scanner unit 50 is driven and the image data of a book manuscript is read. Next, sheet manuscript 
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image reading processing is performed (step S5). Here, the image data of the sheet manuscript set in 
the automatic manuscript feed gear 1 is read in the scanner unit 101 for sheet manuscripts. Next, the 
data of the manuscript information currently embedded in the manuscript concerned are extracted 
from the image data of the read manuscript (step S6). Next, based on the data of the extracted 
manuscript information, it judges that it is that the manuscript concerned is a copy prohibition 
manuscript and that it is that a manuscript is a specific manuscript which should restrict the contents 
of a copy like a book manuscript (step S7). Next, while controlling authorization and prohibition of a 
copy based on the decision result in step S7, when the manuscript concerned is a specific manuscript, 
according to a factory setting, limits of the contents of a copy, such as a limit of a copy scale factor 
and a limit of copy number of sheets, are performed (step S8). Next, it changes into the data with 
which people can see and recognize informational a part or informational all of a manuscript image 
that was extracted from the image data currently written in into the set-up manuscript, and 
compounds to the image data of a manuscript (step S9). Next, the data about a manuscript are 
updated and invisible data are embedded at the image data of a manuscript (step S10). Next, in the 
printing section 102 of an electrophotography type, the image based on image data is formed on a 
form (step SI 1). Next, after performing processing of others, such as electric discharge of the photo 
conductor drum 17 in the printing section 102, it returns to key input processing of (step SI 2) and 
step S2. 

[0010] (3) Explain book manuscript image reading processing book manuscript image reading 
processing ( drawing 6 , step S4) to a detail. In this processing, when the book manuscript is set on 
the manuscript base glass 5 1 of the image reader 200 for book manuscripts, the data of the bar code 
given to the cover of that book manuscript are read, and the data of the read bar code are analyzed. 
When the data of a bar code cannot be read, or when [ as a result of analyzing the data of the read bar 
code, ] the manuscript concerned is judged to be a copy prohibition manuscript, image reading 
actuation is ended. As a result of, analyzing the data of the read bar code on the other hand, when the 
manuscript concerned is not a copy prohibition manuscript, the image data of an open page is read 
by the scanner unit 50. Drawing 7 is the flow chart of book manuscript image reading processing. 
First, the value of the copy prohibition flag FCI, the specific manuscript flag FSD, and the book 
manuscript flag FBook is reset, and it is referred to as 0 (step SI 01). When the book manuscript is 
set on manuscript base glass 51 (it is YES at step SI 02), a bar code reader 53 is started (step SI 03). 
And when the data of a bar code are judged that reading is possible (it is YES at step SI 04), the data 
concerned are read (step SI 05), the read data are analyzed, a books code is investigated and the 
books code concerned confirms whether data ROM 160 memorize as a books code of a copy 
prohibition manuscript (step SI 06). Consequently, the corresponding books code is not memorized 
by Data ROM, but when it can be judged that it is the manuscript which can copy the book 
manuscript concerned, the scanner unit 50 for NO) and book manuscripts is started at the (step SI 06 
(step SI 07), and the image data of a page by which the book manuscript set on manuscript base glass 
51 is opened is read (step SI 08). Then, the specific manuscript flag FSD is set to 1 (step SI 09), and 
the book manuscript flag FBook is set to 1 (step SI 10). As a result of analyzing the data of a bar 
code and investigating about a books code on the other hand, when the book manuscript concerned is 
judged to be a copy prohibition manuscript, the copy prohibition flag FCI is set to 1, without starting 
the scanner unit 50 for YES) and book manuscripts at the (step SI 06 (step Sill). And the return of 
the value of the book manuscript flag FBook is set and (step SI 10) carried out to 1. Moreover, when 
the data of a bar code cannot be read (it is NO at step S 1 04), the return of the copy prohibition flag 
FCI is set and (step SI 12) carried out to 1. moreover — the case where the book manuscript is not set 
on manuscript base glass — (— step SI 02 — NO) ~ the return of the processing is ended and carried 
out immediately. 

[001 1] (4) Sheet manuscript image reading processing drawing 8 is the flow chart of sheet 
manuscript image reading processing ( drawing 6 , step S5). When the book manuscript is not set on 
manuscript base glass 5 1 , the sheet manuscript set in NO) and the automatic manuscript feed gear 1 
at the (step S201 is conveyed on manuscript base glass 2, the scanner unit 101 is driven, and the 
return of the image data of a manuscript is read and (step S203) carried out. The return of the 
processing is ended and carried out, without reading the image data of YES) and a sheet manuscript 
at the (step S202, when a book manuscript is judged to be set on the manuscript base glass 51 of the 
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image reader 200 for book manuscripts (it is YES at step S201) and is judged that the image data of a 
book manuscript is read by the scanner unit 50. Moreover, although the book manuscript is set on 
manuscript base glass 51 (it is YES at step S201), when the data of a bar code cannot be read, or 
when [ as a result of analyzing the data of the read bar code, ] the book manuscript concerned is 
judged to be a copy prohibition manuscript, the depression of the print key 73 by NO) and the user is 
canceled at the (step S202, and it returns to key input processing ( drawing 6 , step S2). 
[0012] (5) Explain binary-izing of manuscript information, and embedding processing into the copy 
of the manuscript information made binary about manuscript information. Although especially the 
binary-ized approach of manuscript information is not limited, it shows the example below. The data 
of the magnitude of immobilization can define manuscript information. For example, if a books code 
has the data length of 20 figures (20 bytes), it is enough, and if a books name also has the data length 
of 20 figures (20 bytes), it is enough. 1 byte is assigned to the generation number which expresses 
the copy of what generation it is from an original manuscript at the time of initialization. Here, only 
the generation number serves as variable- length data, and the data of the number of the 2 byte x 
generation numbers are assigned. This is making a data length increase in connection with the 
number of the generation numbers increasing, and is because the need of preparing excessive data is 
lost. Drawing 9 displays the manuscript information expressed with each above-mentioned data 
length as continuous data. Manuscript information consists of the data of 20 bytes of books code, 
data of 20 bytes of books name, and data of the generation number in which it is shown from an 
original manuscript the copy of what generation it is. This data is embedded to each at least two or 
more copies. Moreover, the sequence of each [ these ] manuscript information is decided beforehand, 
and when there are no corresponding data, it inputs spurious datas, such as "0." Embedding 
processing of the manuscript information given in the signal-processing section 1 1 needs to be 
performed so that it may not be conspicuous in extent which the man in the street cannot recognize. 
However, when the data length of the generation number becomes long, the case where it is difficult 
to embed to a copy so that it may not be conspicuous in the data concerned may arise. In order to 
cope with this, the above-mentioned data are divided into the block of predetermined bit length, and 
it embeds in a copy. Here, the block number for pinpointing the location in data is added to each 
divided data. Moreover, when it is difficult to embed even the data divided for every block, priority 
is decided for every block and the embedding of this is omitted. In order to read the data of 
manuscript information from a manuscript, the data of each block which the block number attached 
are read, this is rearranged into a block numerical order, and the above-mentioned data are restored. 
Here, the data of an impossible block of reading are deleted. This operation gestalt divides the data 
of the manuscript information shown in drawing 9 by 1 byte, i.e., 8 bitwises. The block data of the 
block number 1 at the time of dividing the data of a certain manuscript information into drawing 10 
by 8 bitwises and a block number 65 is shown. In this case, a block number is displayed by 7 bits 
and defined by the upper discernment bit (MSB) in which a total of 15-bit block data has the value of 
"11", and the bottom discernment bit (LSB) with the value of "01." In read-out of each block data 
embedded in the copy manuscript, if a predetermined number of pixels are between MSB with the 
value of " 1 1 ", and LSB with the value of "01 ", it will be judged as the block data which had this 
embedded. Drawing 1 1 is drawing showing the situation in the case of embedding the block data of 
the block number 1 shown in drawing 10 into an actual image. In embedding block data into an 
image, it expresses with the pixel of the concentration as a surrounding pixel of the data made binary 
same on the other hand (for example, value 0), and expresses another (for example, value 1) data 
with the pixel of the concentration of a surrounding pixel, and slightly different concentration (it 
considers as concentration data hereafter.), moreover — drawing 1 1 ~ each concentration data of 
block data ~ spacing of 1 pixel — with, it is formed. If 1 block consists of 2+7+8+2=19 bits and the 
linea-nigra section for 40 dots exists in the image of a copy manuscript so that it may be illustrated, it 
is possible to embed this block data. Here, if 40 dots is the printer / image reader equipment which 
has the resolution of 400dpi, it is 1/10 inch (about 2.5mm), and it is thought that the linea nigra of 
die length of this level exists in the usual alphabetic character image. Therefore, concentration data 
of 40 dots can fully be embedded. Next, the processing which changes into concentration data each 
block data which divides the data of manuscript information per predetermined dot, and is fabricated, 
and is embedded in the image in a copy manuscript is explained. Drawing 12 shows an example 
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which changes the block data of manuscript information into concentration data, and embeds it in 
graphic forms, such as an alphabetic character, (a) in drawing is the enlarged drawing of the usual 
alphabetic character "a" of 12-point-head extent printed by the form, (b) in drawing expands a part of 
printing character "a" further. In this example, manuscript information is embedded at two ellipse 
circles to illustrate, (c) in drawing expands the ellipse circles where manuscript information was 
embedded. Concentration data are embedded in a predetermined pitch (pixel spacing), as shown in 
drawing 7 . The concentration data shown in (c) change the block data of (d). The block data of 
manuscript information can be embedded in the location of arbitration, without asking a location and 
the sense. It can make it impossible for the user who is going to carry out secret papers etc. unjustly 
to hide and copy the manuscript information embedded to the copy by making the embedding 
location of manuscript information unspecified. Since it is conspicuous as an image noise when 
block data is concentrated and embedded at one place, it embeds dispersedly in a copy. As one 
example, as an arrow head shows to drawing 13 , there is the approach of embedding manuscript 
information in the three directions shown by 1,2, and 3 of a figure sequentially from the angle of a 
form. Furthermore, even when dirt and partial patching are performed, in order to make 
informational lack into the minimum, it is desirable to embed two or more sets manuscript 
information repeatedly in one copy manuscript, as shown in drawing 13 . In this case, in 
consideration of the data of a part of manuscript information being accidentally restored with dirt 
etc., odd-set manuscript information is embedded in the copy manuscript, and majority determines 
an effective data. In the case of the complicated manuscript of concentration change, since 
distinction with an image and the embedded manuscript information becomes difficult, in case 
manuscript information is embedded, a location without concentration change is chosen. In however, 
the location which does not have concentration change as shown in drawing 14 and the field which 
does not contain the concentration band for manuscript information even if it is If it is, it is possible 
to embed the focus ranging over two or more fields. In principle, the predetermined concentration 
band is assigned to the embedding of manuscript information for the concentration data created from 
block data. In drawing 15 , (a) is a graph which shows the relation between manuscript concentration 
and an in-house data, and (b) is drawing which expanded the graph of (a) near [ which was assigned 
to concentration data ] a concentration band. The concentration value of the circumference of it is 
made to change about the part of the concentration band Wa which the concentration data showing 
block data use in the case of the halftone image from which the concentration of an image changes 
continuously, as shown in the graph of (a). That is, the inclination of concentration change of a 
manuscript image is changed in the concentration band Wb following the concentration band Wa 
used by concentration data so that it may expand to (b) and may be shown. The concentration value 
of the image of the manuscript in the concentration band Wa is changed out of range [ the 
concentration band Wa ] by this. Drawing 16 shows the approach embedding the concentration data 
which changed the block data of manuscript information, when the long concentration data which 
knit and continued in the graphic form of a credit pattern etc. cannot be embedded into one graphic 
form. In this case, each pattern itself is used as one concentration data, and manuscript information is 
expressed. Moreover, the concentration data to which it is indicated that LSB and MSB illustrate 
also have the approach do not use it, but it is parallel, embed a reference pattern (drawing four 
pieces), and only this die length embeds manuscript information. By this approach, although width 
of face becomes large, it has the advantage that die length can be shortened. 

[0013] Drawing 17 shows the flowchart of reading processing ( drawing 6 , step S6) of manuscript 
information. After initialization (step S301), if image data is inputted (it is YES at step S302), it will 
block for every concentration distribution (step S303), and the coordinate of the concentration 
equivalent to the focus will be selected (step S304). Here, the thing of the pixel of predetermined 
concentration which the focus is a point which is not discriminable with the naked eye showing the 
manuscript information in a manuscript, for example, expresses the value 1 of drawing 1 1 is shown. 
Moreover, the coordinate of each focus is changed into two or more binary numbers of 
predetermined die length from the physical relationship beforehand defined as shown in drawing 1 1 
(step S305). According to the procedure defined beforehand, the binary number taken out per block 
is rearranged into a block numerical order, and is reorganized by manuscript information (step 
S306). If the extract of manuscript information is completed from the focus, the focus will be 
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eliminated from image information and the image data before manuscript information is added will 
be restored (step S307). Here, elimination of the focus is performed by replacing the focus by the 
concentration of the focus circumference. The extracted manuscript information is outputted to the 
system controller section 150 (step S308). The restored image data is also outputted to the system 
controller section 150 (step S3 09), and carries out a return to a main routine. 

[0014] Drawing 1 8 is the flowchart of the processing (step S3 05) of evaluation of the focus shown in 
drawing 17 . Evaluation of the focus is performed judging from the physical relationship of the 
focus. In this example, 1 block of manuscript information is linearly embedded within the limits of 
predetermined. As long as it defines this relation for every system beforehand, embedding does not 
need to be a straight line, for example, may be radii. First, the one focus is discovered (step S3 10). 
Next, all other focus that adjoins and exists in a predetermined distance is looked for (step S31 1). 
Maximum distance serves as die length (= distance between bit length x bits) of 1 block. Next, it 
checks whether the coordinate of the discovered focus is in the physical relationship (this example 
straight line) defined beforehand (step S3 12). Here, the data in an unsuitable coordinate location are 
deleted (step S3 13). The coordinate of an effective data is changed into a binary number (step S3 14). 
Next, about a binary number, the number of bits (step S3 15) and an up-and-down discernment bit 
(step S3 16) are checked. If it is normal altogether, it will memorize as effective block data (step 
S3 17). The above-mentioned processing is repeated until processing of all the taken-out focus is 
completed (it is YES at step S3 1 8). 

[0015] Drawing 19 is the flowchart of restoration processing (step S306) of manuscript information. 
The block judged to be effective by evaluation processing (step S305) of the above-mentioned focus 
is changed into manuscript information by restoration processing of this manuscript information. 
First, the block number with which effective block data is equipped is arranged in order (step S320). 
Here, if the block of a class indispensable in order to restore manuscript information has gathered (it 
is YES at step S321), the information on each block will be checked (step S322). Since two or more 
sets manuscript information is embedded in one copy manuscript, it checks whether the data of the 
same block number are in agreement using this. When the information on the same block number is 
not completely in agreement, this is determined by majority. This block is repealed when 
information on this block number cannot be specified, even if it uses majority (step S324). When the 
block data judged to be invalid exists more than a predetermined number, it judges that the copy with 
this manuscript information is an alteration manuscript which consists of lamination of two or more 
manuscripts, manuscript information is disregarded, and it connects that this manuscript is an 
alteration manuscript to the system-control section 150 (being step S323 YES). Each manuscript 
information is reorganized according to the procedure beforehand set that effective block data is 
specified (step S325). Furthermore, the data with a defect are initialized with values, such as zero 
and a null. 

[0016] (6) Specific manuscript distinction processing drawing 20 is the flow chart of specific 
manuscript distinction processing ( drawing 6 , step S7). A specific manuscript means a book 
manuscript and the manuscript which should restrict a free copy like the copy of a book manuscript 
here. When the image data of a book manuscript is read by the scanner unit 50 for book manuscripts 
(it is YES at step S401) (i.e., when the book manuscript flag FBook is 1), since the set of a required 
flag is already ended in a book manuscript image reading routine (step S4), a return is carried out to 
a main routine as it is. Moreover, as a result of being the case where the image data of a sheet 
manuscript is read by the scanner unit 101 for sheet manuscripts (it is NO at step S401), embedding 
manuscript information in the image concerned (it is YES at step S407) and analyzing manuscript 
information, when it is judged that it is a copy prohibition manuscript, YES) and the copy 
prohibition flag FCI are set to 1 at the (step S408 (step S409). At the time of copy actuation 
activation, the system-control section 150 investigates the value of the copy prohibition flag FCI, and 
when this is 1, it forbids the copy actuation in the printing section 102, so that the next modal-control 
processing may explain. Moreover, when the specific manuscript flag FSD is 1, the contents of a 
copy, such as a copy scale factor and copy number of sheets, are restricted. On the other hand, as a 
result of analyzing manuscript information, when it is judged that it is the manuscript which can be 
copied (it is NO at step S408), the specific manuscript flag FSD is set to 1 (step S410). Moreover, 
when the data of manuscript information are not embedded into the manuscript (it is NO at step 
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S407), a return is carried out to a main routine as it is. 

[0017] (7) Modal-control processing drawing 21 and drawing 22 are the flow charts of modal-control 
processing ( drawing 6 , step S8). Here, control according to the set-up mode is performed based on 
the value of the copy prohibition flag FCI and the specific manuscript flag FSD which were set up in 
specific manuscript distinction processing ( drawing 6 , step S7). Copy actuation is forbidden while 
displaying "it cannot copy because of a copy prohibition manuscript" on the liquid crystal display 
section 71 of a control panel 70 (step S502), when the copy prohibition flag FCI is set to 1 (it is YES 
at step S501) (step S503). When the specific manuscript flag FSD is set to 1, it expresses "the copy . 
of this manuscript has a fixed limit" as the (step S504 in YES) and the liquid crystal display section 
71 of a control panel 70 (step S505), and the contents of a copy explained later are restricted, the 
case where it is not a specific manuscript — (— step S504 — NO) — a return is carried out 
immediately. A limit of the contents of a copy is aimed at a copy scale factor, the size of the form to 
be used, and the number of sheets that can be copied. The time of factory shipments, a serviceman, 
etc. set up beforehand which matter is restricted, or the user sets up beforehand. However, no 
discharge of limits shall be performed. When it is judged that the limit of the contents of a copy is set 
up, it progresses to step S505 of YES) and drawing 22 at the (step S504. A scale factor is restricted, 
when the size of the image printed on the form computed from manuscript size, or the magnitude and 
the scale factor set up of an image of an actual manuscript is compared with the size of the form 
chosen and all printing images can print on a form. It is specifically judged whether it is in scale- 
factor limit mode (step S506), and when it is in scale-factor limit mode (it is YES at step S506) 
When larger than the paper size as which the comparison of printing image size and the selected 
paper size was performed (step S507), and printing image size was chosen (it is NO at step S507) 
Since it is in the condition, i.e., the condition that the contents of a copy were restricted, that some 
images are already nonprintable, a scale-factor limit is not performed. When smaller than the paper 
size as which condition printing image size was chosen (it is YES at step S507), in order to consider 
as the condition that the contents of a copy were restricted, a scale factor is re(step S508) set so that 
it may become twice the paper size as which printing image size was chosen. In addition, the 
printing image size said here multiplies manuscript size and a scale factor. This prevents that the 
information on a manuscript is copied faithfully. Moreover, it is the case where it is judged that the 
mode in which the size of the form to be used is restricted is set up (it is YES at step S509), and 
when the form of large size is chosen from printing image size (it is YES at step S510), a small form 
printable 1/2 or less [ of a manuscript ] is chosen compulsorily (step S51 1). Under the present 
circumstances, when the form of the size to choose is not set, for example, copy actuation is 
forbidden. In addition, in this example, when paper size is larger than printing image size, it has 
restricted so that only 1/2 or less field of a manuscript can be printed, but when the rate more than 
fixed of printing image size is reproduced in the criteria of a judgment, it may set up or modification 
of making the field to restrict into rates 1 / other than two may be added so that it may restrict. 
Moreover, when copy number of sheets is set to ten or more sheets (it is YES at step S512), copy 
number of sheets is compulsorily set as nine sheets (step S513). In addition, a limit at step S513 may 
be made into ten or more sheets or the following, or the number of sheets to change may be set as 
number of sheets other than nine sheet. Furthermore, in order to tell a user about being the copy of a 
book manuscript and a specific manuscript called the copy of a book manuscript, it may be made to 
perform a special display as shown in "-1" in the liquid crystal display section 71 prepared in the 
control panel 70. 

[0018] (8) Transform-processing drawing 23 of the image data of a manuscript image is the flow 
chart of transform processing ( drawing 6 , step S9) of the image data of a manuscript image. After 
initializing (step S601), it judges whether the book manuscript flag FBook is 1, and when the book 
manuscript flag FBook is not 1, a return is carried out as it is (being step S602 NO). It stands by that 
the data of the bar code read on the other hand when the book manuscript flag FBook became one (it 
is YES at step S602) are inputted (step S603). Here, when the data of a bar code are inputted (it is 
YES at step S603), the data of a books code are extracted from the data of the bar code concerned 
(step S604). Furthermore, the data of a books name are extracted from the data of a bar code (step 
S605). Next, the image data of a manuscript is reduced to 90%, and the books code and books name 
which set the printing location as upper stuffing (step S606), and each extracted it are further 
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compounded in the image data of a manuscript (step S607). Drawing 24 shows the example of the 
image formed on a form after transform processing of image data. This Fig. processes an image into 
upper stuffing, and compounds a books code "123" and the alphabetic character of a books name 
"ABC" in the margin of the lower part produced by making an image into upper stuffing while it 
reduces the image size of a manuscript to 90%. In addition, although the books code and the books 
name were compounded in this example in the margin created in the lower part, you may make it 
print in other locations, such as the upper part of an image, a flank, or a rear face. Moreover, you 
may make it output information to compound, such as a count of the copy performed until now in 
addition to the books code or the books name, and cautions of handling. 

[0019] (9) Embedding processing drawing 25 to the image data of manuscript information shows the 
flowchart of the embedding processing ( drawing 6 , step S10) to the image data of manuscript 
information. The binary block data divided with the predetermined number of dots is generated so 
that it may explain later (step S701). As drawing 1 1 and drawing 12 showed, in order to embed each 
block data in a copy manuscript, it changes into a concentration block signal minute based on the 
value of block data (step S702). The field for embedding the block data changed into the 
concentration block signal in a copy manuscript is searched with step S702 (step S703). here, the 
field of the predetermined length for embedding embedding data being searched, or (it being YES at 
step S704) Although there is no predetermined length who embeds, when the field which change of 
concentration can be loose, can extend to the next field, and can embed is searched, at the (step S705 
YES), The embedding location of each block data is determined (step S706), and the concentration 
value of each concentration block according to the location which embeds block data is determined 
further (step S707). Each block data with which processing of the above-mentioned steps S701-S707 
was performed is written in the data of the character code of manuscript information, or a graphic 
form code (step S708). Embedding processing is ended after repeating only the predetermined 
number of sets (see drawing 13 ) which embeds this in one copy after performing the above- 
mentioned processing about all manuscript information (it is YES at step S709) (it is YES at step 
S710). 

[0020] Drawing 26 shows the flowchart of generation processing (step S701) of embedding data, in 
this flow, it divides the data of manuscript information with the predetermined number of bits, gives 
a block number to this, generates block data, and changes this block data into the concentration data 
of a pixel further. First, the check code for making playback possible and the code for an error 
correction are calculated to the block data to embed (step S750), and the data length of the 
manuscript information shown in drawing 9 is calculated (step S751). Next, it determines what every 
bit data are divided, and the number is calculated (step S752). Furthermore, it adds to the data which 
divided the block number based on the number of partitions calculated at step S752 (step S753), and 
the mark LSB which shows the starting point of block data, and the mark MSB which shows a 
terminal point are added, respectively (steps S754 and S755). The embedding data (block data) of a 
configuration as shown in drawing 10 are generated by performing the above processing. 
[0021] As mentioned above, in the image formation system of this invention, as explained, while 
embedding the manuscript information for identifying a manuscript at the image data of the book 
manuscript read by driving the scanner unit 50 for book manuscripts, it changes into the gestalt 
people can see and recognize the manuscript information concerned to be, and compounds to the 
image data concerned. Moreover, when predetermined manuscript information is written in into the 
image data of the manuscript read in the scanner unit 101 for sheet manuscripts, it changes into the 
gestalt people can see and recognize the manuscript information concerned currently written in to be, 
and compounds to the image data concerned. Thereby, he is enabled for a user to look at a copy and 
to recognize the information about the manuscript the copy of what generation it is, from the 
identifier of the books which performed the copy concerned, and the code and a book manuscript 
with the original copy concerned, and convenience of management of a work is planned. 
Furthermore, to a book manuscript and the manuscript which should restrict a free copy like the copy 
of a book manuscript, the scale factor of a copy is changed or the number of sheets which can be 
copied is restricted. Thereby, the unjust copy of a work is prevented. In addition, a specific 
manuscript is not restricted to a book manuscript. For example, it is good also as the counterpart of 
pictures, and dealing with secret papers as a specific manuscript, in addition ~ this example — a 
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scanner — two, the object for books, and the object for sheet manuscripts, — using — **** — although 
— either — only the method of one may be used. Moreover, the function of a bar code reader may be 
given and used also [ scanner ]. 
[0022] 

[Effect of the Invention] The 1st image formation system of this invention is changed into the gestalt 
people can recognize the manuscript information for identifying the manuscript currently embedded 
into the manuscript to be with a signal transduction means, and compounds the changed information 
in a manuscript with an edit means. A printing means prints the image of the manuscript with which 
the changed manuscript information was compounded. Thereby, a user can know the information 
whether it is what copied which manuscript, and a copy of what generation the copy concerned is 
from an original manuscript again, from the information for identifying a manuscript, for example, a 
copy. Moreover, in the desirable image formation system of a configuration, it judges whether it is 
that the manuscript concerned is a specific manuscript from the manuscript information in which the 
manuscript distinction means was read by the 2nd reading means. Here, when the manuscript 
concerned is a specific manuscript, a control means adds a limit to the printing actuation by the 
printing means like prohibition of printing, and a limit of printing number of sheets. Thereby, the 
faithful copy of a specific manuscript can be forbidden. Moreover, in the more desirable image 
formation system of a configuration, the above-mentioned edit means embeds further the manuscript 
information read by the 2nd reading means into the image of the manuscript read by the 1st reading 
means. Thereby, the manuscript information for identifying a manuscript can be embedded also into 
the manuscript of the copy printed by the printing means. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of an image formation system. 
[Drawing 2] It is the sectional view of a digital color copying machine. 
[Drawing 3] It is the front view of a control panel. 

[Drawing 4] It is the sectional view of the image reader for book manuscripts. 

[Drawing 5] It is the block diagram of an image formation system. 

[Drawing 6] It is the flow chart of the main routine of copy processing. 

[Drawing 7] It is the flow chart of book manuscript image reading processing. 

[Drawing 8] It is the flow chart of sheet manuscript image reading processing. 

[Drawing 9] It is drawing showing the binary- ized data of the manuscript information added to a 

copy manuscript. 

[Drawing 10] It is drawing showing the situation of the block data of the block numbers 1 and 65 at 
the time of dividing the binary -ized data of manuscript information by 8 bitwises. 
[Drawing 1 1] In order to actually embed the block data of a block number 1 into an image, it is 
drawing showing the case where concentration blocking is carried out. 

[Drawing 12] It is drawing showing the example which embeds block data in graphic forms, such as 
an alphabetic character. 

[Drawing 13] It is drawing showing an example of the approach of embedding each block data of the 
manuscript information by which concentration blocking was carried out into a copy manuscript. 
[Drawing 14] It is drawing showing the example of embedding in the case of embedding additional 
information in the complicated manuscript of concentration change. 

[Drawing 15] It is drawing showing modification of the concentration value of a manuscript image 
in case the concentration value of a manuscript image changes continuously. 

[Drawing 16] The image of a manuscript is a half tone process pattern etc., and it is drawing showing 

an example of an approach to embed when the ability not to embed long data continuously. 

[Drawing 17] It is the flow chart of reading processing of manuscript information. 

[Drawing 18] It is the flow chart of evaluation processing of the focus. 

[Drawing 19] It is the flow chart of restoration processing of manuscript information. 

[Drawing 20] It is the flow chart of specific manuscript distinction processing. 

[Drawing 21] It is a part of flow chart of modal-control processing. 

[Drawing 22] It is a part of flow chart of modal-control processing. 

[Drawing 23] It is the flow chart of image data-conversion processing of manuscript information. 

[Drawing 24] It is drawing showing the example of conversion of image data. 

[Drawing 25] It is the flow chart of embedding processing. 

[Drawing 26] It is the flow chart of generation processing of embedding data. 

[Description of Notations] 

11-- Signal-processing section 

50,101 — Scanner unit 

52 ~ Book manuscript detection sensor 

53 — Bar code reader 
70 — Control panel 

100 — Digital color copying machine 
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1 02 — Printing section 

150 — System controller section 

160 - Data ROM 

161 - RAM 

200 — Image reader for book manuscripts 



[Translation done.] 
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